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Abstract
Objective: The objective of the present study is to investigate the association between attention-
GHÀFLWK\SHUDFWLYLW\GLVRUGHU$'+'SUHGRPLQDQWO\LQDWWHQWLYHW\SH$'+',DQGSUHQDWDO
GHOLYHU\DQGHDUO\SRVWQDWDOFRPSOLFDWLRQV3'3&Method:,QDFDVHFRQWUROGHVLJQZHDVVHVVHG
DVDPSOHRIFKLOGUHQDQGDGROHVFHQWVZLWK$'+',DQGQRQ$'+'FRQWUROV\HDUVROG
IURPERWKDQRQUHIHUUHGQ DQGDFOLQLFDOVDPSOHQ &DVHVDQGFRQWUROVPDWFKHGE\
JHQGHUDQGDJHZHUHV\VWHPDWLFDOO\HYDOXDWHGWKURXJKVWUXFWXUHGGLDJQRVWLFLQWHUYLHZV3UHQDWDO
GHOLYHU\DQGHDUO\SRVWQDWDOFRPSOLFDWLRQV3'3&DVZHOODVSRWHQWLDOFRQIRXQGHUVZHUHHYDOXDWHG
E\GLUHFWLQWHUYLHZZLWKELRORJLFDOPRWKHUVResults:&RQGLWLRQDOORJLVWLFUHJUHVVLRQDQDO\VLVVKRZHG
WKDWFKLOGUHQDQGDGROHVFHQWVZKRVHPRWKHUVSUHVHQWHGPRUH3'3&KDGDVLJQLÀFDQWO\KLJKHU
ULVNIRU$'+',S 25 &,Conclusions:,QDFDVHFRQWUROVWXG\ZH
H[SDQGHGWR$'+',SUHYLRXVÀQGLQJVVXJJHVWLQJWKHDVVRFLDWLRQEHWZHHQSHULQDWDOIDFWRUVDQG
EURDGO\GHÀQHG$'+''XHWRWKHSUHYHQWDEOHQDWXUHRIVRPHRIWKHVH3'3&RXUUHVXOWVKDYH
FOHDULPSDFWLQSXEOLFPHQWDOKHDOWKSROLFLHV
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Resumo
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GRVXEWLSRGHVDWHQWR7'$+'Método:(PXPHVWXGR
GH FDVRV H FRQWUROHV IRUDPDYDOLDGDV  FULDQoDV H DGROHVFHQWHV  DQRV FRP7'$+'
H  FRQWUROHV VHPD GRHQoD SURYHQLHQWHV WDQWR GH XPD DPRVWUD SRSXODFLRQDO Q   
TXDQWRGHXPDDPRVWUDFOtQLFDQ &DVRVHFRQWUROHVSDUHDGRVSRUJrQHURHLGDGHIRUDP
VLVWHPDWLFDPHQWHDYDOLDGRVDWUDYpVGHHQWUHYLVWDVGLDJQyVWLFDVHVWUXWXUDGDV,QIRUPDo}HVVREUH
DVFRPSOLFDo}HVRFRUULGDVGXUDQWHRVSHUtRGRVSUpSHULHSyVQDWDOLPHGLDWR&33VDVVLPFRPR
VREUHSRWHQFLDVFRQIXQGLGRUHVIRUDPREWLGDVDWUDYpVGHHQWUHYLVWDVUHDOL]DGDVGLUHWDPHQWHFRP
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IRLVLJQLÀFDWLYDPHQWHPDLVHOHYDGRS  25 ,&Conclusões: (PXP
HVWXGRGHFDVRFRQWUROHIRLSRVVtYHOH[SDQGLUSDUDR7'$+SUHGRPLQDQWHPHQWHGHVDWHQWRRV
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Introduction
$OWKRXJKWKHHWLRORJ\RI$'+'LVQRWHQWLUHO\FOHDUVWXGLHV
KDYHVKRZQWKHFRQWULEXWLRQRIJHQHWLFDQGHQYLURQPHQWDO
factors.15HVXOWVIURPWZLQDQGDGRSWLRQVWXGLHVKDYHVKRZQ
WKDW$'+' KHULWDELOLW\ LV KLJK DFFRXQWLQJ IRUPRUH WKDQ
RIWKHSKHQRW\SLFKHWHURJHQHLW\RIWKHGLVRUGHU,WLV
LPSRUWDQWWRQRWLFHWKDWDKLJKKHULWDELOLW\ LQGLFDWHVWKDW
JHQHWLFIDFWRUVDFFRXQWIRUDODUJHDPRXQWRIWKHYDULDWLRQ
LQ WKH VXVFHSWLELOLW\ IRU VKRZLQJ D SDUWLFXODU FKDUDFWHU-
LVWLF LQDVSHFLÀFSRSXODWLRQDWDFHUWDLQSRLQW LQWLPH$
PRGLÀFDWLRQRIWKHKHULWDELOLW\LVWREHH[SHFWHGLIWKHUHDUH
FKDQJHVLQJHQHWLFRUHQYLURQPHQWDOFRQGLWLRQV3 7KHUHIRUH
HQYLURQPHQWDOIDFWRUVVXFKDVSUHQDWDOGHOLYHU\DQGHDUO\
SRVWQDWDOFRPSOLFDWLRQV3'3&PD\LQFUHDVHWKHULVNRI$'+'
or contribute to its expression.
$ODUJHERG\RIOLWHUDWXUHGRFXPHQWVWKHDVVRFLDWLRQRI
FRPSOLFDWLRQV LQ SUHJQDQF\ GHOLYHU\ DQG HDUO\ QHRQDWDO
SHULRGZLWKDQLQFUHDVHGULVNRIQHXURORJLFDODQGSV\FKLDWULF
GLVRUGHUVLQFKLOGKRRGDQGDGXOWOLIH7KHFHQWUDOQHUYRXV
V\VWHP&16LVYXOQHUDEOHWRGLIIHUHQWLQMXULHVWKURXJKRXW
IHWDOQHRQDWDODQGLQIDQF\SHULRGV0RVWIUHTXHQWO\LQMXULHV
WRWKHGHYHORSLQJ&16GRQRWUHVXOW LQPDOIRUPDWLRQVEXW
UDWKHULQIXQFWLRQDODEQRUPDOLWLHVGHWHFWDEOHRQO\ODWHULQ
OLIHVHH+XL]LQN&0XOGHUIRUDUHYLHZ 
&DVHFRQWUROVWXGLHVLQGLFDWHWKDWSUHJQDQF\ODERUGH-
OLYHU\DQGHDUO\QHRQDWDOFRPSOLFDWLRQVDUHHQYLURQPHQWDO
IDFWRUVIRXQGPRUHRIWHQLQFKLOGUHQGLDJQRVHGZLWK$'+'
FRPSDUHGZLWKQRQDIIHFWHGFRQWUROV0LOEHUJHUHWDO11 
HYDOXDWHGWKHUROHRISUHJQDQF\GHOLYHU\DQGLQIDQF\FRP-
SOLFDWLRQV3',&LQER\VZLWK$'+'Q FRPSDUHGZLWK
QRUPDOFRQWUROVQ DQGZLWKWKHLUÀUVWGHJUHHELRORJLFDO
UHODWLYHV$SRVLWLYHDVVRFLDWLRQEHWZHHQ$'+'DQG3',&ZDV
IRXQGLQWKLVVWXG\6SHFLÀFFRPSOLFDWLRQVUHÁHFWLQJFKURQLF
H[SRVXUHVXFKDVIDPLO\SUREOHPVPDWHUQDOEOHHGLQJDQG
RUVPRNLQJDQGLOOLFLWGUXJXVHGXULQJSUHJQDQF\DFFRXQWHG
IRUWKLVUHVXOW112QWKHRWKHUKDQGVRPHVWXGLHVGLGQRWÀQG
VLJQLÀFDQWGLIIHUHQFHVLQWKHRFFXUUHQFHRISHULQDWDOFRPSOL-
FDWLRQVFRPSDULQJ$'+'FDVHVDQGQRQDIIHFWHGFRQWUROV
0HWKRGRORJLFDO OLPLWDWLRQV LQ VWXGLHVPD\H[SODLQSDUW
RIWKHFRQWUDGLFWRU\ÀQGLQJV/LPLWDWLRQVVXFKDVGLIIHUHQW
diagnostic criteria to identify affected subjects; use of dif-
IHUHQWLQVWUXPHQWVWRPHDVXUH3'3&LQVXIÀFLHQWDGMXVWPHQW
IRUFRQIRXQGLQJ IDFWRUV  LQFOXGLQJDVVHVVPHQWRI IDPLOLDO
$'+'DQGDVVHVVPHQWRIVDPSOHVZLWKH[WUHPHSKHQRW\SLF
YDULDELOLW\DUHVRPHH[DPSOHV
Reducing phenotypic heterogeneity through the assess-
PHQWRIDPRUHKRPRJHQHRXVJURXSRISDWLHQWVPLJKWEHDQ
LQWHUHVWLQJVWUDWHJ\IRUVWXGLHVDVVHVVLQJWKHUROHRIHLWKHU
JHQHWLF RU HQYLURQPHQWDO ULVN IDFWRUV LQ$'+' 6HYHUDO
,QYHVWLJDWRUVVXJJHVWVLJQLÀFDQWFOLQLFDOGLIIHUHQFHVDPRQJ
$'+' W\SHV14:KLOH WKH FRPELQHG W\SH $'+'& LV WKH
PRVWFRPPRQVXEW\SHRI$'+'LQFOLQLFDOUHIHUUHGVDPSOHV
WKHLQDWWHQWLYHW\SH$'+',VHHPVWREHPRUHSUHYDOHQW
LQSRSXODWLRQEDVHGVDPSOHV$UHFHQWUHYLHZVKRZHGWKDW
WKHSUHGRPLQDQWO\LQDWWHQWLYHW\SHZDVWKHPRVWFRPPRQ
$'+'W\SH  IROORZHGE\$'+'& DQG$'+'+,
LQQRQUHIHUUHGVDPSOHV'HVSLWHWKHH[WHQVLYHERG\
RIOLWHUDWXUHGRFXPHQWLQJGLIIHUHQFHVDPRQJ$'+'W\SHVZH
FRXOGQRWÀQGPDQ\VWXGLHVDGGUHVVLQJWKHUROHRISHULQDWDO
FRPSOLFDWLRQVRQVSHFLÀF$'+'VXEW\SHV)RULQVWDQFH
/DQJOH\HWDOLQDFOLQLFDOVDPSOHRIFKLOGUHQZLWK$'+'
DQGDVVRFLDWHGDQWLVRFLDOEHKDYLRUREVHUYHGWKDWPDWHUQDO
VPRNLQJ GXULQJ SUHJQDQF\ DQG VRFLDO FODVV LQGHSHQGHQWO\
SUHGLFW VHYHULW\ RI K\SHUDFWLYHLPSXOVLYH V\PSWRPV DQG
FRQGXFW GLVRUGHU &RQYHUVHO\ WKH LQGLFDWRUV RI HQYLURQ-
PHQWDOULVNVWXGLHGORZELUWKZHLJKWPDWHUQDOVPRNLQJLQ
SUHJQDQF\DQGVRFLDOFODVVGLGQRWSUHGLFWWRWDOQXPEHURI
LQDWWHQWLYHV\PSWRPV2QHOLPLWDWLRQRIWKLVVWXG\ZDVWKH
PRGHVWQXPEHURILQGLYLGXDOVZLWK'60,9$'+'SUHGRPL-
QDQWO\LQDWWHQWLYHW\SHVXEMHFWV
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6LQFHZHDUHQRWDZDUHRISUHYLRXVVWXGLHVLQYHVWLJDWLQJ
SHULQDWDO ULVN IDFWRUV LQ WKLV VSHFLÀFDQGKLJKO\SUHYDOHQW
SRSXODWLRQ RI LQDWWHQWLYH FKLOGUHQ WKH REMHFWLYH RI WKH
SUHVHQWVWXG\ZDVWRH[DPLQHWKHUROHRI3'3&LQ$'+',
FRPSDULQJD VDPSOHRIDIIHFWHGFKLOGUHQDQGDGROHVFHQWV
ZLWKDVDPSOHRIXQDIIHFWHGFRQWUROV2XUK\SRWKHVLVLVWKDW
D KLJKHU SUHYDOHQFH RI FRPSOLFDWLRQV GXULQJ SUHJQDQF\
GHOLYHU\DQGLPPHGLDWHSRVWQDWDOSHULRGZRXOGEHIRXQGLQ
PRWKHUVRISDWLHQWVZLWK$'+',
Method
Subjects
7KHVDPSOHIRUWKLVVWXG\ZDVGHULYHGIURPWZRGLIIHUHQW
VRXUFHVDDSRSXODWLRQEDVHGFDVHFRQWUROVWXG\ >@DQG
EWKH$'+'RXWSDWLHQWSURJUDPDWRXU8QLYHUVLW\+RVSLWDO
7KHLQFOXVLRQFULWHULDIRUERWKVDPSOHVZHUHDJH
WR\HDUVFRQWDFWZLWKWKHELRORJLFDOPRWKHUDQG
PHWIXOO'60,9'LDJQRVWLFDQG6WDWLVWLFDO0DQXDORI0HQWDO
'LVRUGHUVthHGLWLRQGLDJQRVWLFFULWHULDIRU$'+',(DFK
SRVLWLYHFDVH VHOHFWHGZDVPDWFKHGZLWKDFRQWURO VDPH
JHQGHUDQGDJH7KHH[FOXVLRQFULWHULDIRUFDVHVDQGFRQWUROV
ZHUHDQHVWLPDWHG,4DQGWKHGLDJQRVLVRISV\FKRVLV
7KH GHWDLOHG GHVFULSWLRQ RI WKH VDPSOLQJ SURFHVV IRU
VXEMHFWVHQUROOHGIURPWKHSRSXODWLRQFDVHFRQWUROVWXG\LV
IRXQGHOVHZKHUH18%ULHÁ\WKHVDPSOHRI$'+',FDVHV
DQGQRQDIIHFWHGFRQWUROVPDWFKHGE\DJHDQGJHQGHU
ZDVDVFHUWDLQHGIURPSXEOLFVFKRROVLQ3RUWR$OHJUH%UD]LO
$OOVXEMHFWVZHQWWKURXJKDQH[WHQVLYHFOLQLFDOHYDOXDWLRQLQ
RXU$'+'RXWSDWLHQWFOLQLF
5HJDUGLQJWKHFOLQLFDOVDPSOHZHÀUVWVHOHFWHGDOO$'+',
FDVHVDVVHVVHGIURP-DQXDU\WR1RYHPEHULQRXU
SURJUDPWKDWIXOÀOOHGWKHLQFOXVLRQH[FOXVLRQFULWHULDPHQ-
WLRQHGDERYH7KRVHZKRFRXOGEHPDWFKHGIRUJHQGHUDQG
DJHWRDQRQ$'+'FRQWUROHLWKHUDVVHVVHGLQRXURXWSDWLHQW
SURJUDPRU LQRXUJHQHUDOSHGLDWULFFOLQLFZHUHLQYLWHGWR
WDNHSDUWRIWKHVWXG\:HLGHQWLÀHG$'+',FDVHVDQG
SRWHQWLDOFRQWUROVDJHG\HDUVROGDWWKHWLPHRIDVFHU-
WDLQPHQW )RXUSDWLHQWVZLWKPHQWDO UHWDUGDWLRQ  FDVHV
DQGFRQWURODQG WKUHHFDVHV WKDWGLGQRWKDYHFRQWDFW
ZLWKWKHLUELRORJLFDOPRWKHUVZHUHH[FOXGHG:HFRXOGQRW
ÀQGÀYHRIWKH$'+',SDWLHQWVDQGHLJKWRIWKHSRWHQWLDO
FRQWUROV)URPWKHUHPDLQLQJVXEMHFWV$'+',FDVHV
DQGQRQ$'+'FRQWUROVPDWFKHGIRUJHQGHUDQGDJHDQG
ZHUHLQFOXGHGLQWKHVWXG\
7KHSURMHFWZDVDSSURYHGE\WKH(WKLFDO&RPPLWWHHRI
RXUXQLYHUVLW\KRVSLWDODSSURYHGDVDQLQVWLWXWLRQDOUHYLHZ
ERDUGE\WKH2IÀFHIRU+XPDQ5HVHDUFK3URWHFWLRQV8QLWHG
6WDWHVRI$PHULFD,5%:ULWWHQLQIRUPHGFRQVHQW
ZDVREWDLQHGIURPSDUHQWVIRUWKHDVVHVVPHQWRIFKLOGUHQ
&KLOGUHQRUDGROHVFHQWVSURYLGHGYHUEDODVVHQWWRSDUWLFLSDWH
in the study.
Diagnostic Process
7KH GLDJQRVHV RI$'+', DQG LWV FRPRUELGLWLHVZHUH SHU-
IRUPHGLQRXURXWSDWLHQWFOLQLFWKURXJKDWKUHHVWDJHSURFHVV
GHVFULEHGH[WHQVLYHO\LQSUHYLRXVLQYHVWLJDWLRQV)LUVWDOO
VXEMHFWVSDVVHGWKURXJKDQLQLWLDODVVHVVPHQWPDGHZLWKD
VHPLVWUXFWXUHGLQWHUYLHZ6FKHGXOHIRU$IIHFWLYH'LVRUGHUV
DQG6FKL]RSKUHQLDIRU6FKRRO$JH&KLOGUHQ(SLGHPLRORJLFDO
9HUVLRQ².6$'6(20 PRGLÀHGWRDVVHVV'60,9FULWHULDDQG
DGPLQLVWHUHGWRWKHSDUHQWVE\WUDLQHGUHVHDUFKDVVLVWDQWV
7KLVLQWHUYLHZKDGEHHQSUHYLRXVO\WUDQVODWHGLQWR3RUWXJXHVH
DQG WKH LQWHUUDWHU UHOLDELOLW\ IRU WKH$'+'GLDJQRVLVZDV
SUHYLRXVO\DVVHVVHGNDSSDFRHIÀFLHQW S21 
6HFRQGHDFKGLDJQRVLVGHULYHGIURPWKH.6$'6(ZDVGLV-
FXVVHG LQDFOLQLFDOFRPPLWWHHFKDLUHGE\DQH[SHULHQFHG
FKLOGDQGDGROHVFHQWSV\FKLDWULVW/$5$WWKHWKLUGVWDJH
DFOLQLFDOHYDOXDWLRQRI$'+',DQGFRPRUELGFRQGLWLRQVZHUH
SHUIRUPHGDFFRUGLQJWR'60,9FULWHULDE\DFKLOGDQGDGR-
OHVFHQWSV\FKLDWULVWZKRSUHYLRXVO\KDGDFFHVVWR.6$'6(
UHVXOWV$OOGLDJQRVWLFLQWHUYLHZVZHUHFRQGXFWHGZLWKWKH
SDUHQWV DQG WKH FKLOG RU DGROHVFHQW:KHQ D GLDJQRVWLF
GLVDJUHHPHQWRFFXUUHGLQWKHWKUHHVWDJHSURFHVVSULRULW\
ZDVJLYHQ WRGLDJQRVHVGHULYHG IURPFOLQLFDO LQWHUYLHZV 
7KHVDPHGLDJQRVWLFSURFHGXUHVZHUHDSSOLHGIRUWKHVDPSOH
GHULYHGIURPWKHFDVHFRQWUROVWXG\IRUGHWDLOVVHH6FKPLW]
HWDO18+RZHYHUWRUHVWDVVXUHGWKDWZHZHUHGHDOLQJZLWK
DUHODWLYHO\SXUH$'+'LQDWWHQWLYHW\SHZHRQO\LQFOXGHG
FDVHVIXOÀOOLQJ'60,9FULWHULDIRU$'+'LQDWWHQWLYHW\SHEXW
SUHVHQWLQJDWPRVWWKUHHV\PSWRPVRIK\SHUDFWLYLW\LPSXOVLY-
LW\DIWHUWKLVH[WHQVLYHHYDOXDWLRQLQWKHQRQUHIHUUHGVDPSOH
,QWKHFOLQLFDOVDPSOHRQO\FDVHVIXOÀOOLQJ'60,9FULWHULDIRU
$'+',ZKLOHSUHVHQWLQJDPD[LPXPÀQDOVFRUHRIRQHWKUHH
UDQJHLQWKHK\SHUDFWLYLW\LPSXOVLYLW\VXEVFDOHRIWKH
4thUHYLVLRQRIWKH6ZDQVRQ1RODQDQG3HOKDP4XHVWLRQQDLUH
61$3,9ZHUHLQFOXGHGLQWKHVWXG\22 
7KHHVWLPDWHG,4VFRUHZDVREWDLQHGIURPWKH9RFDEXODU\
DQG%ORFN'HVLJQVXEWHVWVRIWKH:HFKVOHU,QWHOOLJHQFH6FDOH
7KLUG(GLWLRQ:,6&,,,DGPLQLVWHUHGE\WUDLQHGSV\FKRORJLVWV
LQERWKVDPSOHV23
Assessment of Demographic Variables, Pre-, 
Peri-, and Early Postnatal Complications, and 
Potential Confounding Factors
'HPRJUDSKLFYDULDEOHVDJHJHQGHUHWKQLFLW\DQGVFKRROLQJ
ZHUHDVVHVVHGZLWKSDUHQWV$VRFLRHFRQRPLFVFDOHGHYHORSHG
E\WKH%UD]LOLDQ$VVRFLDWLRQRI0DUNHW5HVHDUFK,QVWLWXWHVZDV
XVHG WRGHÀQH WKH IDPLOLHV· VRFLRHFRQRPLF VWDWXV 6(624 
&KLOGUHQ·VDQGDGROHVFHQWV·FRPRUELGLWLHVZHUHLQYHVWLJDWHG
WKURXJKWKHGLDJQRVWLFSURFHGXUHVGHVFULEHGDERYH0DWHUQDO
$'+'GLDJQRVHVZHUHHYDOXDWHGE\DSV\FKLDWULVWXVLQJWKH
$'+'PRGXOHIURPWKH.6$'6(PRGLÀHGWRDVVHVV'60,9
FULWHULD DV H[WHQVLYHO\ GHVFULEHG E\ RWKHU DXWKRUV This 
LQYHVWLJDWLRQZDVSHUIRUPHGE\GLUHFWFOLQLFDOLQWHUYLHZVLQ
WKHVDPSOHIURPWKHFRPPXQLW\DQGE\SKRQHLQWHUYLHZVLQ
WKHFOLQLFDOVDPSOH
:HDVVHVVHG3'3&XVLQJDOLVWRISRWHQWLDOSUREOHPVEDVHG
LQDQH[WHQVLYHUHYLHZRIWKHDYDLODEOHVFDOHVXVHGLQSUHYLRXV
VWXGLHV)LUVWSUHQDWDOREVWHWULFDQGQHRQDWDOULVNIDFWRUV
ZHUHWUDQVIRUPHGLQGLFKRWRPRXVYDULDEOHV\HVQREDVHG
LQWKHFXWSRLQWVVHWLQWKHVHVFDOHV6HFRQGWRLQFUHDVH
SRZHUZHREWDLQHGDFRQWLQXRXVVFRUHEDVHGRQWKHVXP
RIWKHFRPSOLFDWLRQV LQYHVWLJDWHG7KLVSURFHGXUHDVVXUHG
XV D FRPSUHKHQVLYH LQFOXVLRQ RI SRWHQWLDO ULVN YDULDEOHV
3UHSHULDQGHDUO\SRVWQDWDOFRPSOLFDWLRQVDQGSRVVLEOH
confounding factors were assessed by direct interview with 
ELRORJLFDOPRWKHUVDQGVXSSOHPHQWHGZLWKPHGLFDOUHFRUGV
ZKHQSRVVLEOH)RUWKHFOLQLFDOVDPSOHPRWKHUVZHUHLQWHU-
YLHZHGE\WHOHSKRQH
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6LQFHWKHUROHRIVPRNLQJGXULQJSUHJQDQF\DVDULVNIDF-
WRUIRU$'+'LVDOUHDG\ZHOOGRFXPHQWHGLQWKHOLWHUDWXUH 
DQGZHSUHYLRXVO\H[WHQGHGWKLVDVVRFLDWLRQIRU$'+', we 
DUHKHUHLQWHUHVWHGWRDVVHVVLPSDFWRIRWKHU3'3&)RUWKLV
UHDVRQVPRNLQJGXULQJSUHJQDQF\ZDVWUHDWHGDVDSRWHQ-
WLDOFRQIRXQGLQJYDULDEOHLQWKHSUHVHQWVWXG\DQGZDVQRW
LQWHJUDWHGLQWRRXUWRWDOVFRUHRI3'3&
Data Analyses
)LUVWZHFRPSDUHGSDWLHQWVZLWK$'+', WR WKHLUQRQ
$'+'FRQWUROVUHJDUGLQJDJHJHQGHUHWKQLFLW\VFKRROLQJ
6(6,4PDWHUQDO$'+'WREDFFRXVHGXULQJSUHJQDQF\
DQG FRPRUELGLWLHV 6HFRQG ZH GHILQHG SRWHQWLDO FRQ-
IRXQGLQJIDFWRUV7KH\ZHUHGHILQHGEDVHGRQFRQFHSWXDO
DQDO\VHVRIWKHOLWHUDWXUHDQGRUXVLQJDEURDGVWDWLVWLFDO
GHILQLWLRQ DVVRFLDWLRQ ZLWK ERWK WKH VWXG\ IDFWRU DQG
RXWFRPHIRUDS7KLVDSSURDFKHQVXUHGFRQVHU-
YDWLYHDQDO\VHV
%HFDXVHHDFKVHWRIDFDVHDQGDFRQWUROZHUHPDWFKHG
E\DJHDQGJHQGHUZHDVVHVVHGGLIIHUHQFHVEHWZHHQFDVHV
DQGFRQWUROVIRU3'3&DGMXVWLQJIRUSRWHQWLDOFRQIRXQGHUV
XVLQJ FRQGLWLRQDO ORJLVWLF UHJUHVVLRQ DQDO\VLV31$QDO\VHV
ZHUHSHUIRUPHGXVLQJWKH6WDWLVWLFDO3DFNDJHIRUWKH6RFLDO
6FLHQFHVIRU:LQGRZVYHUVLRQ63667KHDOHYHOIRU
VWDWLVWLFDOVLJQLÀFDQFHZDVVHWDWS
Results
)LUVWZHFRPSDUHGRXUFOLQLFDODQGQRQUHIHUUHGVDPSOHV
UHJDUGLQJ WKH IROORZLQJ YDULDEOHV DJH JHQGHU HWKQLFLW\
VFKRROLQJ6(6HVWLPDWH,4PDWHUQDO$'+'GLDJQRVLVVPRN-
LQJGXULQJSUHJQDQF\DQGFRPRUELGLWLHV6LQFHQRVLJQLÀFDQW
GLIIHUHQFHHPHUJHGIURPDOOFRPSDULVRQVÀQGLQJVIURPERWK
VDPSOHVZHUH GLVWULEXWHG LQ WZR FDWHJRULHV ²$'+', DQG
FRQWUROV²IRUDOOIXUWKHUDQDO\VHV'HPRJUDSKLFDQGFOLQL-
FDOFKDUDFWHULVWLFVRIWKH$'+',VXEMHFWVDQGWKH
QRQ$'+'FRQWUROVDUHVKRZQLQ7DEOH&RPSDUHGZLWKWKH
FRQWUROJURXSWKH$'+',JURXSSUHVHQWHGPRUHPDWHUQDO
$'+'GLDJQRVHVSORZHUHVWLPDWHG,4S 
KLJKHUQXPEHURIFLJDUHWWHVVPRNHGSHUGD\GXULQJSUHJQDQF\
S DQGJUHDWHUVRFLDOSKRELDSDQGRS-
SRVLWLRQDOGHÀDQWGLVRUGHUS
3UHSHULDQGSRVWQDWDOYDULDEOHVDVVHVVHGDUHGHVFULEHG
LQ7DEOHDORQJZLWKWKHSUHYDOHQFHRIHDFKYDULDEOHIRU
FDVHVDQGFRQWUROV$VLJQLÀFDQWGLIIHUHQFHZDVIRXQGLQWKH
DYHUDJH QXPEHU RI FRPSOLFDWLRQV S    5HJDUGLQJ
VSHFLÀFYDULDEOHVGLIIHUHQFHVZHUHGHWHFWHGLQWKHQXPEHU
RISUHYLRXVSUHJQDQFLHVS DQGSUHYLRXVDERUWLRQV
S    0RWKHUV RI$'+', FKLOGUHQ DOVR SUHVHQWHG
PRUHLOOQHVVHVS DQGXVHGPRUHSUHVFULEHGGUXJV
S    GXULQJ SUHJQDQF\ FRPSDUHGZLWKPRWKHUV RI
QRQDIIHFWHGFRQWUROV 
Table 1 'HPRJUDSKLFDQGFOLQLFDOFKDUDFWHULVWLFVRI$'+',FDVHVDQGQRQDIIHFWHGFRQWUROV
Characteristic ADHD-I (n = 124) Controls (n = 124) SYDOXH
$YHUDJHDJHPRQWKV6'   
*HQGHUQPDOH   1
(WKQLFLW\QZKLWH   0.33
$YHUDJHVFKRROLQJ\HDUV6'   
6(6PLGGOHFODVV   
$YHUDJHHVWLPDWH,46'   0.001
0DWHUQDO$'+'QR   
$YHUDJHRIFLJDUHWWHVGD\PHGLDQUDQJH WR WR 
&KLOGUHQDQGDGROHVFHQWVFRPRUELGLWLHV
0RRGGLVRUGHUV
0DMRUGHSUHVVLRQ   
'\VWK\PLD   0.21
$Q[LHW\GLVRUGHUV
6LPSOHSKRELD   1
*$'   
6$'   0.8
6RFLDOSKRELD   
$JRUDSKRELD   
'LVUXSWLYHEHKDYLRUGLVRUGHUV
2''   
&'   
$'+',DWWHQWLRQGHÀFLWK\SHUDFWLYLW\GLVRUGHULQDWWHQWLYHW\SH6'VWDQGDUGGHYLDWLRQ6(6VRFLRHFRQRPLFVWDWXV*$'JHQHUDOL]HGDQ[LHW\GLVRUGHU
6$'VHSDUDWLRQDQ[LHW\GLVRUGHU2''RSSRVLWLRQDOGHÀDQWGLVRUGHU&'FRQGXFWGLVRUGHU
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7KH GLDJQRVHV RI RSSRVLWLRQDO GHÀDQW GLVRUGHU 2''
JHQHUDOL]HGDQ[LHW\GLVRUGHU*$'DQGDJRUDSKRELDZHUH
FRQVLGHUHGSRWHQWLDOFRQIRXQGLQJ IDFWRUV DVVRFLDWLRQV IRU
ERWKWKHVWXG\IDFWRUDQGWKHRXWFRPHPHDVXUHZLWKS
:HGHFLGHGWRFRQVHUYDWLYHO\NHHSLQWKHPRGHOPDWHUQDO
$'+'DQGQXPEHURIFLJDUHWWHVVPRNHGSHUGD\GXULQJSUHJ-
QDQF\EDVHGRQFRQFHSWXDODQDO\VHVRIOLWHUDWXUH
7KHFRQGLWLRQDOORJLVWLFUHJUHVVLRQDQDO\VLVDGMXVWHGIRU
WKHVHÀYHFRQIRXQGLQJIDFWRUVGHPRQVWUDWHGWKDWFKLOGUHQ
DQGDGROHVFHQWVZKRVHPRWKHUVSUHVHQWHGPRUH3'3&KDG
DVLJQLÀFDQWKLJKHUULVNIRU$'+',S 25 &,
7DEOH
Discussion
:H LQYHVWLJDWHG WKH DVVRFLDWLRQ EHWZHHQSUH SHUL DQG
HDUO\SRVWQDWDOFRPSOLFDWLRQVDQGWKHGLDJQRVLVRI$'+',LQ
DVDPSOHZLWKFKLOGUHQDQGDGROHVFHQWV:HZHUHDEOH
WRÀQGVLJQLÀFDQWGLIIHUHQFHVEHWZHHQFDVHVDQGFRQWUROV
UHJDUGLQJWRWKHSUHVHQFHRIWKHVHFRPSOLFDWLRQV$QLQFUHDVH
LQWKHQXPEHURI3'3&GHWHUPLQHGDKLJKHU25IRU$'+',
7KH VWUHQJWK RI WKH DVVRFLDWLRQ IRXQG EHWZHHQ 3'3&
DQG$'+',PD\KDYHEHHQVPDOODQGPRUHVLJQLÀFDQWLQWKH
FOLQLFDOVDPSOH7KLVLVH[SHFWHGVLQFHSRSXODWLRQDQGFOLQL-
FDOVDPSOHVFDQKDYHGLIIHUHQWDELOLWLHVWRGHWHFWDVVRFLDWLRQ
ZLWKFDXVDOIDFWRUV7KLVFDQEHDOLPLWDWLRQRIRXUVWXG\
7KHVHÀQGLQJVVXJJHVWWKDWELRORJLFDOULVNIDFWRUVVXFK
DV3'3&PD\SOD\DQLPSRUWDQWUROHLQWKHSDWKRJHQHVLV
RI$'+',UHJDUGOHVVWKHSUHVHQFHRIFRPRUELGGLVRUGHUVLQ
SUREDQGV$'+'GLDJQRVLVLQPRWKHUVDQGWREDFFRH[SRVXUH
GXULQJ SUHJQDQF\ 7KH FRPELQDWLRQ RIPXOWLSOH HQYLURQ-
PHQWDO IDFWRUV DV ULVN IDFWRUV IRU$'+' LV DQ LQWHUHVWLQJ
GLUHFWLRQIRUIXWXUHLQYHVWLJDWLRQRIWKHGRSDPLQHGHÀFLW
K\SRWKHVLVRI$'+' ,QDQLPDOPRGHOVWKHGRSDPLQHUJLF
V\VWHP DSSHDUV WR EH SDUWLFXODUO\ YXOQHUDEOH WR DZLGH
UDQJHRISHULQDWDOLQVXOWVUHVXOWLQJLQSHUVLVWHQWDOWHUDWLRQV
LQIXQFWLRQRIPHVROLPELFDQGPHVRVWULDWDOSDWKZD\VVHH
Boksa &(O.KRGRUIRUDUHYLHZ,QDUHFHQWVWXG\
DGXOWUDWVWKDWZHUHH[SRVHGWRUHSHDWHGK\SR[LDGXULQJ
WKHHTXLYDOHQWRIH[WUHPHSUHPDWXULW\ZHUHK\SHUDFWLYH
LQUHVSRQVHWRGHOD\HGUHZDUG32 
Table 22GGVUDWLR25IRU$'+',DFFRUGLQJWRSHULQDWDOFRPSOLFDWLRQVDGMXVWHGIRUSRWHQWLDOFRQIRXQGHUV
Complications SE Wald SYDOXH Adjusted OR 95%CI
Prenatal
0DWHUQDODJHGXULQJSUHJQDQF\RU!\HDUVROG 0.4 0.1  1.1a 
0RUHWKDQSUHYLRXVSUHJQDQFLHV 1.3 1 0.3 E 
Previous abortion 0.4  0.2 F 
%OHHGLQJGXULQJSUHJQDQF\  0.8 0.4 G 
5KHVXVLQFRPSDWLELOLW\    H 0.2-2
0DWHUQDOLOOQHVVGXULQJSUHJQDQF\ 0.4  0.01 I 
8VHRISUHVFULEHGGUXJV   0.003 J 
$OFRKROXVHGXULQJSUHJQDQF\  3 0.1 3.2h 
'UXJXVHGXULQJSUHJQDQF\ 2  0.4 0.3i 0.01-8
Perinatal
&DHVDULDQGHOLYHU\ 0.3 1 0.3 1.3j 0.8-2
%DGIHWDOSRVLWLRQEUHHFKRUWUDQVYHUVH 1  0.2 0.4k 0.1-2
$QHVWKHVLD 0.3 0.04 0.8 O 
3UHHFODPSVLDHFODPSVLD 0.4  0.4 P 
3ODFHQWDODEQRUPDOLWLHV 1 2 0.1 4n 
(DUO\3RVWQDWDO
/RZELUWKZHLJKWJ  0.1  1o 0.3-3
3UHPDWXULW\ 0.4 1 0.3 S 
1HRQDWDOMDXQGLFH 0.4  1 1q 0.4-2
&RUGDURXQGQHFk 1 0.01 1 1r 
$FXWHSRVWQDWDOFRPSOLFDWLRQs  0.2  1s 
$'+',DWWHQWLRQGHÀFLWK\SHUDFWLYLW\GLVRUGHU²SUHGRPLQDQWO\LQDWWHQWLYHVXEW\SH
&,FRQÀGHQFHLQWHUYDO&'3FLJDUHWWHVGD\GXULQJSUHJQDQF\*$'JHQHUDOL]HGDQ[LHW\GLVRUGHU2''RSSRVLWLRQDOGHÀDQWGLVRUGHU6(VWDQGDUGHUURU63
VRFLDOSKRELD\R\HDUVROGaDGMXVWHGIRU,4PDWHUQDO$'+'DQG&'3bDGMXVWHGIRU,4PDWHUQDO$'+'DQG&'3cDGMXVWHGIRU63DJRUDSKRELD2''
PDWHUQDO$'+'DQG&'3dDGMXVWHGIRU,463DJRUDSKRELDPDWHUQDO$'+'DQG&'3eDGMXVWHGIRUPDWHUQDO$'+'DQG&'3fDGMXVWHGIRUDJRUDSKRELD
2''PDWHUQDO$'+'DQG&'3gDGMXVWHGIRU*$'2''PDWHUQDO$'+'DQG&'3hDGMXVWHGIRU,4632''PDWHUQDO$'+'DQG&'3
 iDGMXVWHGIRUPDWHUQDO$'+'DQG&'3jDGMXVWHGIRU,4PDWHUQDO$'+'DQG&'3kDGMXVWHGIRUPDWHUQDO$'+'DQG&'3lDGMXVWHGIRU63DJRUDSKRELD
PDWHUQDO$'+'DQG&'3mDGMXVWHGIRUDJRUDSKRELDPDWHUQDO$'+'DQG&'3nDGMXVWHGIRUDJRUDSKRELDPDWHUQDO$'+'DQG&'3o: adjusted for 
*$'DJRUDSKRELD2''PDWHUQDO$'+'DQG&'3pDGMXVWHGIRU*$'DJRUDSKRELD2''PDWHUQDO$'+'DQG&'3qDGMXVWHG*$'PDWHUQDO$'+'DQG
&'3rDGMXVWHGIRU,4*$'PDWHUQDO$'+'DQG&'3sDGMXVWHGIRU,4*$'DJRUDSKRELDPDWHUQDO$'+'DQG&'3
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7KHUH LV QR GRXEW WKDW VHYHUH SHULQDWDO DGYHUVLW\ FDQ
GDPDJHWKH&16GHYHORSPHQW7KLVZLOODSSO\IRULQVWDQFH
WRFHUHEUDOSDOV\LQWUDYHQWULFXODUKHPRUUKDJHRUZKHQELUWK
ZHLJKWLVOHVVWKDQJRUWKHJHVWDWLRQDODJHLVOHVVWKDQ
ZHHNV0LOGHUOHYHOVRISHULQDWDOVWUHVVDUHPXFKPRUH
FRPPRQDQGPD\EHVLJQLÀFDQWLIWKH\RFFXULQFRPELQD-
tion.8 ,Q IDFW D ODUJH QXPEHU RI HSLGHPLRORJLFDO VWXGLHV
FRQÀUPHGWKDWREVWHWULFFRPSOLFDWLRQVDVVRFLDWHGZLWKIHWDO
RUQHRQDWDOK\SR[LDLQFUHDVHWKHULVNIRUVFKL]RSKUHQLD 
$OVR .LQQH\ HW DO found association between obstetric 
FRPSOLFDWLRQVDQGELSRODUGLVRUGHUV
7KHDVVRFLDWLRQEHWZHHQ3'3&DQG$'+',VXJJHVWHGLQ
RXUVWXG\FRQFXUVZLWKWKRVHIRXQGLQWKHH[LVWLQJOLWHUDWXUH
IRU$'+'LQJHQHUDO7KHUHLVDQLQFUHDVLQJLQWHUHVWRQWKH
VWXG\RIWKHDVVRFLDWLRQRISUHJQDQF\DQGGHOLYHU\FRPSOLFD-
WLRQVDQG$'+'LQWKHODVWIHZ\HDUVZLWKPRVWRIWKHVWXGLHV
VKRZLQJSRVLWLYHUHVXOWVIRUWKLVDVVRFLDWLRQ)RUH[DPSOH
$PRUHWDOIRXQGJUHDWHUQXPEHURIQHRQDWDOFRPSOLFDWLRQV
LQ WKHLU VDPSOHRI$'+'FKLOGUHQFRPSDUHGZLWK WKHLU
XQDIIHFWHGVLEOLQJV1RGLIIHUHQFHVEHWZHHQFDVHVDQG
FRQWUROVUHODWHGWRORZELUWKDQGWRPDWHUQDODOFRKRODQG
WREDFFRFRQVXPSWLRQGXULQJSUHJQDQF\ZHUHIRXQG,QDQ-
RWKHUVWXG\GLVUXSWLYHEHKDYLRUGLVRUGHUVZHUHVLJQLÀFDQWO\
DVVRFLDWHGZLWKPDWHUQDOSK\VLFDOSUREOHPVGXULQJSUHJQDQF\
DQGGHOLYHU\ HVSHFLDOO\ DFXWH DQR[LDK\SR[LD+RZHYHU
there is a scarcity of studies addressing the association be-
WZHHQLQDWWHQWLYHVFRUHVDQGSHULQDWDOULVNIDFWRUV3UHYLRXV
LQYHVWLJDWLRQVKDYHVXJJHVWHGWKDWERWKHQYLURQPHQWDODQG
genetic factors contribute to the phenotypic heterogene-
LW\RI$'+'FKDUDFWHUL]HGE\WKHW\SHDQGVHYHULW\RIWKH
V\PSWRPV$'+'VXEW\SHV 
2XUÀQGLQJVPXVWEHXQGHUVWRRGLQWKHFRQWH[WRIVRPH
OLPLWDWLRQV)LUVWRXUPHDVXUHPHQWRIH[SRVXUHZDVVXVFHS-
WLEOHWRHUURUVLQFHUHWURVSHFWLYHFDVHFRQWUROVWXGLHVUHO\
RQVHOIUHSRUWLQWHUYLHZV+RZHYHUWRFKHFNWKHUHOLDELOLW\
RI RXU HVWLPDWHV RI DVVRFLDWLRQ ZH FRPSDUHGPRWKHUV·
LQIRUPDWLRQWRKRVSLWDOUHJLVWHUVLQRIRXUVDPSOH)RU
H[DPSOHWKHPHDQGLIIHUHQFHEHWZHHQPRWKHU·VLQIRUPDWLRQ
DQGKRVSLWDOUHJLVWHUVLQELUWKZHLJKWZDVJS 1R
RWKHUVLJQLÀFDQWGLIIHUHQFHHPHUJHGIURPWKHVHFRPSDULVRQV
6HFRQGPRWKHUV FDQ XQGHUUHSRUW SHULQDWDO FRPSOLFDWLRQV
ZKLFKPLJKW KDYH DIIHFWHG RXU UHVXOWV LQ D FRQVHUYDWLYH
way. &DQWRU*UDDH HW DO38 IRXQG QR VLJQLÀFDQW GLIIHU-
HQFHVEHWZHHQSDWLHQWDQGFRQWUROPRWKHUV LQHUURU W\SH
RUUHFDOOIDFLOLW\IRUVHOHFWHGHYHQWV+RZHYHUSDWLHQWVKDG
VLJQLÀFDQWO\PRUHREVWHWULFHYHQWVWKDQFRQWUROVRQO\ZKHQ
KRVSLWDOUHFRUGLQIRUPDWLRQZDVXWLOL]HG38 
$VZHNQRZWKHFRQWULEXWLRQRIJHQHWLFIDFWRUVLQ$'+'
KHULWDELOLW\LVYHU\KLJKDURXQG6RZHH[SHFWHGWR
ÀQGDVLJQLÀFDQWDVVRFLDWLRQEHWZHHQGLDJQRVLVRIPDWHUQDO
$'+'DQG$'+',LQWKHSUREDQGV7DEOH7KLVDOVRFDQEH
DOLPLWDWLRQRIRXUVWXG\WKDWZHWULHGWRUHGXFHLQFOXGLQJ
PDWHUQDO$'+'DVDFRQIRXQGLQJIDFWRUIRUERWKFDVHVDQG
FRQWUROVLQRXUDQDO\VHV
$UHFHQWVWXG\DERXWWKHDVVRFLDWLRQEHWZHHQVPRNLQJ
LQSUHJQDQF\DQG$'+'VKRZHGHYLGHQFHWKDWWKLVDVVRFLD-
WLRQFRXOGEHFRQIRXQGHGE\JHQHWLFYDULDQWV7KHDXWKRUV
HYDOXDWHGWKHDVVRFLDWLRQEHWZHHQDQWHQDWDOVPRNLQJDQG
$'+'EHKDYLRULQWKHRIIVSULQJLQPRWKHUVJHQHWLFDOO\UHODWHG
QRUPDOLQYLWURIHUWLOL]DWLRQDQGJHQHWLFDOO\XQUHODWHGLQ
YLWURIHUWLOL]DWLRQZLWKHJJGRQDWLRQ$VVRFLDWLRQEHWZHHQ
VPRNLQJGXULQJSUHJQDQF\DQGORZHUELUWKZHLJKWZDVIRXQG
LQXQUHODWHGDQGUHODWHGPRWKHURIIVSULQJSDLUV+RZHYHU
IRU$'+'V\PSWRPVWKHPDJQLWXGHRIDVVRFLDWLRQZDVVLJ-
QLÀFDQWO\KLJKHULQWKHUHODWHGSDLUVSWKDQLQWKH
XQUHODWHGSDLUVS!VXJJHVWLQJLQKHULWHGHIIHFWV2QH
PDMRUSUREOHPZDVWKHVPDOOVDPSOHVL]HRIWKHXQUHODWHG
JURXSJHQHWLFZKRVPRNHGQ 2WKHUUHFHQWVWXGLHV
have been showing the association between intrauterine 
WREDFFR H[SRVXUH DQG ORZ ELUWKZHLJKW SUHPDWXULW\ DQG
intrauterine growth restriction.40-42 Even though we chose to 
LQFOXGHWKHQXPEHURIFLJDUHWWHVGD\GXULQJSUHJQDQF\DV
DSRWHQWLDOFRQIRXQGLQJIDFWRULQWKHDQDO\VHVEHFDXVHWKLV
YDULDEOHZDVDVVRFLDWHGZLWK$'+',LQWKHVWXG\E\6FKPLW]
HWDOWKDWXVHGDVLPLODUVDPSOH 
)LQDOO\ZHDVVHVVHGVRPHYDULDEOHVIURPGLUHFWLQWHUYLHZV
LQWKHFRPPXQLW\VDPSOHDQGIURPSKRQHLQWHUYLHZVLQWKH
FOLQLFDOVDPSOH$OWKRXJKWKLVPLJKWFUHDWHQRLVHLQDQDO\-
VHVZHZHUHQRWDEOHWRLGHQWLI\DQ\VLJQLÀFDQWGLIIHUHQFH
EHWZHHQFOLQLFDODQGFRPPXQLW\VDPSOHVLQWKHVHYDULDEOHV
2XUVWUDWHJ\IRUPHDVXULQJ3'3&ZDVQRWEDVHGLQWKH
DSSOLFDWLRQRIDQ\LQGLYLGXDOVFDOH0RVWRIWKHVWXGLHVKDYH
EHHQXVLQJVFDOHVFUHDWHGLQWKHHDUO\VHYHQWLHVWRLGHQWLI\
SUHDQGSHULQDWDOFRPSOLFDWLRQVLQPRWKHUVRIVFKL]RSKUHQLF
SDWLHQWV7KHVFDOHVJHQHUDWHVFRUHVFRQVLGHULQJGLIIHUHQW
ZHLJKWVIRUFRPSOLFDWLRQVEDVHGRQOHYHOVRIVHYHULW\6LQFH
ZHZHUHQRWDEOHWRLGHQWLI\DQ\VWXG\WHVWLQJWKHYDOLGLW\
RI WKHVH VFRUHV ZH LPSOHPHQWHG DPRUH FRPSUHKHQVLYH
Table 32GGVUDWLR25IRU$'+',DFFRUGLQJWRSHULQDWDOFRPSOLFDWLRQVDGMXVWHGIRUSRWHQWLDOFRQIRXQGHUVLQ$'+',
FDVHVDQGFRQWUROV
SE Wald SYDOXH Unadjusted OR Adjusted OR 95%CI
3HULQDWDOFRPSOLFDWLRQV 0.08   1.23  
*$'  0   1 
$JRUDSKRELD   0.1   
2''  3.8   2 1.0-4.2
0DWHUQDO$'+'  11 0.001  11 2.2-23.2
&LJDUHWWHVGD\GXULQJSUHJQDQF\ 0.03  0.2  1 
$'+',DWWHQWLRQGHÀFLWK\SHUDFWLYLW\GLVRUGHU²SUHGRPLQDQWO\LQDWWHQWLYHVXEW\SH&,FRQÀGHQFHLQWHUYDO*$'JHQHUDOL]HGDQ[LHW\GLVRUGHU 
2''RSSRVLWLRQDOGHÀDQWGLVRUGHU6(VWDQGDUGHUURU
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VWUDWHJ\RILQFOXGLQJWKHHQWLUHOLVWRIYDULDEOHVIURPGLIIHUHQW
VFDOHV'HVSLWHWKHODFNRIVWXGLHVRQWKHYDOLGLW\RI
WKHVHVFDOHVZHGHFLGHGWRFKHFNRXUUHVXOWVHQWHULQJGDWD
WRJHQHUDWHVFRUHVLQWKHH[WHQVLYHO\XVHGVFDOHGHYHORSHG
E\.LQQH\HWDO8VLQJWKLVDQDO\WLFVWUDWHJ\WKHFRQGLWLRQDO
ORJLVWLFUHJUHVVLRQDQDO\VLVDGMXVWHGIRUWKHVDPHÀYHFRQ-
IRXQGLQJ IDFWRUV VKRZHG YHU\ VLPLODU UHVXOWV S   
25 &, 
$UHFHQWUHYLVLRQSDSHUFRQVLGHUHGSUHQDWDOSHULQDWDO
DQGSRVWQDWDOIDFWRUVWRJHWKHUDVDFTXLUHGULVNIDFWRUVLQWKH
HWLRORJ\RI$'+'7KHDXWKRUVXJJHVWHGWKDWHQYLURQPHQWDO
IDFWRUVLQFOXGLQJSUHPDWXULW\DOFRKRODQGWREDFFRH[SRVXUH
GXULQJSUHJQDQF\FHUHEUDOK\SR[LFLVFKHPLDYLUDOLQIHFWLRQ
DQGHQGRFULQHGLVRUGHUVPD\FRQWULEXWHDVVHFRQGDU\FDXVHV
IRU$'+'+HDOVRHPSKDVL]HGWKDWWKHHDUO\SUHQDWDOUHFRJQL-
WLRQSUHYHQWLRQDQGWUHDWPHQWRIHQYLURQPHQWDOFDXVHVPD\
SURYLGHPRUHHIIHFWLYHPDQDJHPHQWDQGUHGXFHVWKHUHOLDQFH
RQ V\PSWRPPRGLÀFDWLRQZLWKPHGLFDWLRQ )XUWKHUPRUH
DGYLFHUHJDUGLQJKD]DUGVRIQLFRWLQHDQGDOFRKROH[SRVXUH
DQGPRQLWRULQJRIEORRGFRXQWDQGWK\URLGIXQFWLRQGXULQJ
SUHJQDQF\FRXOGEHSDUWLFXODUO\LPSRUWDQWIRUSDWLHQWVZLWK
DIDPLO\KLVWRU\RI$'+'43 
Conclusion
7KHUHLVDQH[WHQVLYHGHEDWHLQWKHOLWHUDWXUHRQWKHYDOLG-
LW\RI$'+'VXEW\SHVLQWKH'609HUD440RUHRYHULWLVQRW
FOHDULI´UHDOµ$'+'SUHGRPLQDQWO\LQDWWHQWLYHW\SHQRW
RQO\VXEWKUHVKROG$'+'FRPELQHGLVDGLIIHUHQWQRVRORJL-
FDO FRQVWUXFW WKDQ WKHZHOOHVWDEOLVKHG$'+'FRPELQHG
FRQVWUXFW 2XU ÀQGLQJV FRUURERUDWH IRU WKLV GLVFXVVLRQ
VKRZHG WKDW VLPLODU HQYLURQPHQWDO IDFWRUVPD\ DFW DV
HQYLURQPHQWDOWULJJHUVLQERWKFRQGLWLRQV$QRWKHULQWHU-
HVWLQJVWUDWHJ\IRUIXWXUHVWXGLHVLVWRHYDOXDWHWKHUROH
RISHULQDWDOIDFWRUVEHWZHHQ$'+',DQG$'+'FRPELQHG
VDPSOHV
,Q D UHFHQW UHYLHZ RI FRPPXQLW\EDVHG LQWHUYHQWLRQV
IRU LPSURYLQJ SHULQDWDO DQG QHRQDWDO KHDOWK RXWFRPHV LQ
GHYHORSLQJFRXQWULHVDXWKRUVHPSKDVL]HGWKHODFNRIVWXG-
LHVDGGUHVVLQJWKHLPSDFWRI´VWDQGDUGL]HGµDQWHQDWDOFDUH
SURJUDPV RQPDWHUQDO KHDOWK DQG SUHJQDQF\ RXWFRPHV 
(YHQLQWKLVFRQWH[WRXUUHVXOWVFDQKDYHDFOHDULPSDFWLQ
SXEOLFPHQWDOKHDOWKSROLFLHVGXHWRWKHSUHYHQWDEOHQDWXUH
RIVRPHRIWKHVH3'3&
,QVXPRXUUHVXOWVVXJJHVWWKDWWKHUHLVDQDVVRFLDWLRQ
EHWZHHQ$'+',DQGSHULQDWDOFRPSOLFDWLRQV$VIDUDVZH
DUHDZDUHWKLVVWXG\LVWKHÀUVWWRIRFXVRQDVDPSOHRI
H[WHQVLYHO\DVVHVVHGVXEMHFWVZLWK$'+'²SUHGRPLQDQWO\
LQDWWHQWLYHW\SH2XUUHVXOWVH[SDQGHGWR$'+',SUHYLRXV
ÀQGLQJVVXJJHVWLQJWKHDVVRFLDWLRQEHWZHHQSHULQDWDOIDF-
WRUVDQGEURDGO\GHÀQHG$'+'LQFOLQLFDOVDPSOHV)XWXUH
SURVSHFWLYH VWXGLHV DUH QHFHVVDU\ WR HVWDEOLVK D FDXVDO
association.
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